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DETAILED ACTION 

The indicated allowability of claim 48 is withdrawn in view of the reconsideration of the 
teaching of the cited prior art. Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 40-42 recite the limitation "the elastic film". There is insufficient antecedent basis 
for this limitation in the claim. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1. Claims 1-3, 10, 20-22, 36, 40-42, 48, 51-52/1-3, 51-52/10, 51-52/48, and 67 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Hashizumi et al. (EP 786,345). 
Regarding claim 1: 

Hashizumi et al. disclose in an ink jet recording head of the type having 

a flow passage formation substrate (FIG. 12, 75, element SI) in which a pressure 

generation chamber is formed (FIG. 12, 15, element IT), said pressure generation chamber being 

in communication with a nozzle opening (FIG. 12, 75, element NH), 

a diaphragm (FIG. 12, 75, elements BE, VP) provided on said flow passage 
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formation substrate, said diaphragm defining an interior wall of said pressure generation 
chamber, and 

a piezoelectric element (FIG. 12, 15, elements UE, PZ, BE) provided on said 
diaphragm, said piezoelectric element having at least a lower electrode (FIG. 12, 15, element 
BE), a piezoelectric layer (FIG. 12, 15, element PZ), and an upper electrode (FIG. 12, 15, 
element UE), the improvement comprising: 

at least one of the group consisting of said diaphragm and said 
piezoelectric element, includes a compression film having a compressive stress (column 10, lines 
7, 8: The layer VP has a compressive internal stress), wherein at least a part of a thickness of 
said compression film is removed in an area opposed to said pressure generation chamber, 
thereby forming a removal part (Fig. 15: The portion td2 t FIG. 12: The portion ta2, and column 
3, lines 5-10: The portion of the diaphragm in the area not attached to the piezoelectric thin film 
is thinner than the portion of the diaphragm in the area attached to the piezoelectric thin film) 
(Regarding claims 40-42) (Note: the rejection of claims 40-42 is made with assumption that the 
elastic film is part of the compression film or versa). 

Regarding to claim 2: wherein the compression film is other than the piezoelectric layer 
(FIG. 12, 15: Only either layer BE or VP, not layer PZ, has the compressive stress). 

Regarding to claim 3: wherein the compression film has at least a part in the thickness 
direction removed only in a portion along margins of the pressure generation chamber on both 
sides of said piezoelectric element in a width direction thereof (FIG. 15: The portions ta2, td2). 
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Regarding to claim 10: wherein the compression film forms at least a part of an elastic 
film forming at least a part of the diaphragm (Fig. 15 and column 10, lines 5-10: The silicon 
oxide film VP is one of diaphragm materials). 

Regarding to claims 20-22, 36: wherein the lower electrode is made of the compression 
film, wherein the lower electrode is made of a metal material, wherein the lower electrode is 
made of metal oxide, wherein the metal material is selected from platinum, palladium, iridium, 
rhodium, osmium, ruthenium, and rhenium, and compounds thereof (column 9, lines 25-35: The 
diaphragm VE also serving as another electrode is made by Pt). 

Regarding to claim 48: wherein a stress of the piezoelectric layer when a drive force 
load is imposed on said piezoelectric element is equal to a stress at the piezoelectric layer 
formation time or is larger in a tension direction (FIG. 15: The load on the piezoelectric layer 
must be greater than a tensile stress in order to allow the layer is deformed). 

Regarding to claim 51/1-3,10,20-22,36,40-42,48: wherein the pressure generation 
chambers are formed on a silicon monocrystalline substrate by anisotropic etching (col. 12, lines 
40-46 and column 7, line 57 to column 8, line 5) and the layers of said piezoelectric element are 
formed by film forming and lithography process (column l t line 57 to column 2, line 5). (In 
addition, because these claims are apparatus claims, the limitations that claim the method for 
forming the pressure generation chambers on the substrate and the layers of the piezoelectric 
element are considered but not given patentable weight). 

Regarding to claims 52/1-3,10, 20-22,36,40-42,48: An ink jet recorder comprising an 
ink jet recording head as claimed in claims 1-3, 10, 48 (column 1, lines 4-10). 
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Regarding to claim 67: wherein said compression film includes said compressive stress 
pre-established therein {column 10, lines 76-10: The layer VP has a compressive internal (pre- 
established) stress). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 11-12, 51/11-12, 52/11-12 are rejected under 35 U.S.C 103(a) as being 

> 

unpatentable over Hashizumi et al. (EP 786,345) in view of Ichikawa (US 6022458). 

Hashizumi discloses the claimed invention as discussed above and wherein the elastic 
film is made of the compression film only (Fig. 15 and column 10, lines 5-10: The silicon oxide 
film VP is one of diaphragm materials which is elastic). However, even though Hashizumi 
teaches that the compression film is made of a monocrystalline substance, but is silent whether 
the residue of the compression film forming a part of the elastic film is made of a polycrystalline 
substance. 

Ichikawa suggests that during a film producing process, a polycrystalline substance layer 
enables to form a denser film than a monocrytalline substance layer (column 6, line 58 to column 
7, lines 4). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the compression film disclosed by Hashizumi such as using 
polycrystalline substance instead of monocrytalline substance as suggested by Ichikawa. The 
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motivation for doing so would have been to enable formation of a dense film as taught by 
Ichkawa {column 6, line 58 to column 7, lines 4). 

3. Claims 23, 38, 51/23, 51/38, 52/23, 52/38 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Hashizumi et al. (EP 786,345) in view of Yokoyama et al. (US 583 1299). 

Hashizumi discloses the claimed invention as discussed above except wherein the lower 
electrode is made of metal nitride that is selected from titanium nitride, niobium nitride, 
zirconium nitride, tungsten nitride, hafnium nitride, molybdenum nitride, tantalum nitride, 
chromium nitride, and palladium nitride, and compounds thereof. 

Yokoyama et al. discloses an thin ferroelectric film element comprising lower and upper 
electrodes, wherein the lower electrode includes a monolayer film of a high melting-point metal 
such as Ta, Ti, W or a nitride thereof {column 5, lines 5-12). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the lower electrode disclosed by Hashizumi so the electrode is 
made of a metal nitride such as a nitride of Ti as suggested by Yokoyama et al.. The motivation 
for doing so would have been to obtain a high melting-point electrode as taught by Yokoyama et 
al. {column 5, lines 5-72). 

Response to Arguments 

Applicant's arguments filed 02/1 1/2005 regarding to the election/restriction have been 
found persuasive. As a result, claims 1 1-12, 20-23, 36, 38, and 40-43 are included for further 
prosecution. The rejection of the claims is made as above. 

Applicant's arguments filed 02/1 1/2005 regarding to the claim rejections have been fully 
considered but they are not persuasive. 
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The applicants argued that the layers VP in FIGs. 15 and 12 are not necessarily made to 
exactly the same process, they do not necessarily include the same properties. As an evidence, 
the applicants stated that the "steps" as described with reference to Figs. 1 6-26 are very general 
in nature and include a considerable amount of variability. However, as stated in MPEP 2145 I 
that "An assertion of what seems to follow from common experience is just attorney argument 
statements and not the kind of factual evidence that is required to rebut a prima facie case of 
obviousness", the above applicants' argument is not a factual evidence to show that the VP 
layers in FIG. 12 and FIG. 15 can not be made by the same process. As a result, as based on the 
teaching on column 16, lines 20-25 that the layer VP in FIG. 15 and the layer VP in FIG. 12 are 
formed by the same process (FIG. 16-26), made of the same material, silicon oxide, and on the 
same substrate Si, they must have the same characteristic properties. So if the applicants admit 
that the diaphragm VP in FIG. 12 has an internal compression stress, the layer VP in FIG. 15 
must have an internal compression stress too. 

In addition, the applicants bases on the difference in the BE layers of the Fig. 12 and FIG. 
15 embodiments to conclude that the embodiments of Figs. 12 and 15 are not made by the same 
process. The examiner responses that the difference in forming the BE layer of the two 
embodiments does not necessary differ the processes of forming the VP layers in two 
embodiments. In contract, as clearly stated in column 16, lines 20-25, the layer VP in FIG. 15 
and the layer VP in FIG. 12 are taught to be formed by the same process (FIG. 16-26). 

Moreover, as based on the definition that compressive stress is an internal resistance, or 
counterforce, of a material to the distorting effects of an external force or load to the material 
resulting in their compaction (See the following cited references: Stress-Strength (Mechanics) 
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of Materials and Compressive Stress), the VP layer in Fig. 15 embodiment must have a 
compressive stress in order to allow the VP layer turn/compact back to the original formation 
after distorted/bended by an external force from the piezoelectric element. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S NGUYEN whose telephone number is (571)272-21 5 1 . 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866r2 17-9 197 (toll-free). 
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August 3, 2004 
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